Role of nutrient limitation in the competition between uropathogenic strains of Klebsiella pneumoniae and Escherichia coli in mixed biofilms.
Klebsiella pneumoniae and Escherichia coli form mixed species biofilms in catheter-associated urinary tract infections. Recently, a detrimental effect of K. pneumoniae over E. coli was observed in mixed species biofilms grown in an artificial urine medium. The mechanism behind this competitive interaction was studied. K. pneumoniae partially outcompeted E. coli in early-stage batch-fed biofilms, whereas both microorganisms co-exist at longer times (K. pneumoniae:E. coli ratio, 55:1), as shown by cell counts and confocal microscopy. E. coli cells were scattered along the K. pneumoniae biofilm. Biofilm supernatants did not appear to contain either antimicrobial or anti-biofilm activities against E. coli. Biofilms grown under continuous flow prevented interspecies competition. K. pneumoniae showed both increased siderophore production and better growth in iron-limited media compared to E. coli. In summary, these results indicate the importance of nutrient (particularly iron) competition in the modulation of the bacterial composition of mixed species biofilms formed by uropathogenic K. pneumoniae and E. coli.